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PRODUCTION SYSTEM FOR PRINTED WIRING BOARD 



BACKGROUND OF THE INVENTION 

1 . Field of the invention 

The present invention relates to production system for 
printed wiring board. 

2. Description of the related art 

Conventionally, generally the printed wiring board has 
been produced in a following manner. That is, a substrate 
material in which a conductive film is formed on the surface 
of an insulated plate thereof (it is called "raw material") is 
prepared. A circuit pattern, solder resist and the like are 
formed on the raw material. After that, an excessive portion 
of the raw material is cut off and removed and then, a final 
product of the printed wiring board is obtained. 

A size and a shape of the raw material is determined to 
a specific size and a specific shape as a predetermined 
manufacturing block . A manufacturer of the printed wiring board 
determines a layout for a final product of printed wiring board 
on that predetermined manufacturing block . This work is called 
"panelizing" . 

In this panelizing, according to the predetermined 
manufacturing block, positions of a circuit pattern, solder 
resist and the like to be formed on the material and cutting 
lines from the material for the final product and the like are 
determined. 

A result of the panelizing is reflected on a group of 



production units for use in manufacturing process of the printed, 
wiring board. According to the result of panelizing, for 
example, an art work film for forming etching resist and solder 
resist for forming a circuit pattern is created and then, 
setting for forming the circuit or solder resist are carried 
out in respective units for use in circuit forming process and 
solder resist forming process by using the created art work film. 
Further, setting for operation based on the result of the 
panelizing is carried out in a unit for drilling the raw material , 
a punching unit, and cutting unit. If an instruction for 
manufacturing a printed wiring board (this instruction is 
called M charge") is given to a group of manufacturing units for 
use in manufacturing process, the respective units execute 
manufacturing processes following the result of panelizing. 

If a large number of printed wiring boards are intended 
to be produced, a plurality of the printed wiring boards of the 
same kind are panelized in the predetermined manufacturing 
block in order to reduce excessive part of the raw material and 
obtain as large a number of the printed wiring boards as possible 
from the predetermined manufacturing block (panelizing for the 
same kind) . 

As a special case, if multiple kinds of the printed wiring 
boards are used as parts of the same machine (for example, it 
is intended to manufacture multiple kinds of printed wiring 
boards for TV and portable telephone) , a predetermined 
manufacturing block is panelized for each printed wiring board 
(panelizing for different shapes) in order to obtain multiple 
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kinds of the printed wiring boards from the predetermined 
manufacturing block. 

According to the above described conventional arts, an 
art work film is created corresponding to a result of panelizing. 
The art work film is expensive and requires much attention for 
storage. For the reason, the content of the panelizing in the 
predetermined manufacturing block has never been changed 
depending on a manufacturing request for the printed wiring 
board. 

Thus, if panelizing for the same shape is carried out in 
the predetermined manufacturing block, an art work film 
corresponding to that panelizing is created, and regardless of 
the quantity of boards requested to be manufactured, just 
printed wiring boards of multiple of a number of those panelized 
are manufactured. For the reason, if a manufacturing quantity 
of the printed wiring boards cannot be divided completely by 
a number of boards panelized in the predetermined manufacturing 
block according to the same shape, excessive printed wiring 
boards (it is called "incidental products") are generated. 
Generation of such incidental product is not favorable in 
viewpoints of production cost and other cost for storage, for 
example . 

In recent years, with diversification of users, the kinds 
of the printed wiring boards have been increasing and the life 
cycle of the printed wiring board has been reduced rapidly. 
Thus, the production of the printed wiring board has been 
changing from a conventional production for few kinds in large 



quantity of each to production for many kinds in small quantity 
of each. Accompanied by this trend, ultra minority product, 
which is requested to be manufactured in extremely small 
quantity (1 or 2) , has been generated. If, to manufacture this 
ultra minority product, a single ultra minority product is 
panelized in a predetermined manufacturing block, material 
which is removed and thrown away by cutting out that product 
increases, which is not favorable in viewpoints of production 
cost . 

SUMMARY OF THE INVENTION 
An object of the present invention is to provide a 
production system for the printed wiring board capable of 
suppressing generation of an incidental product and waste of 
material as compared to the conventional manufacturing system. 

The present invention applies the following structures 
to achieve the above object. That is, according to an aspect 
of the present invention, there is provided a manufacturing 
system for printed wiring board comprising: a schedule data 
storage unit storing multiple manufacturing schedule data 
including the kind of a printed wiring board scheduled to be 
manufactured and manufacturing quantity thereof; a detecting 
unit detecting printed wiring boards of fraction which should 
be laid out in a single predetermined manufacturing block 
together with printed wiring boards of different kind from 
multiple kinds of the printed wiring boards scheduled to be 
manufactured, according to multiple manufacturing schedule 



data; a condition data storage unit storing a manufacturing 
condition data for laying out the printed wiring boards of 
different kinds in a single predetermined manufacturing block; 
a dividing unit dividing the detected fraction printed wiring 
boards to multiple groups according to the manufacturing 
condition data; and a determining unit determining a 
combination of the printed wiring boards of different kinds to 
be laid out in a single predetermined manufacturing block for 
each group . 

The aforementioned detecting unit can, if a manufacturing 
quantity of the printed wiring boards of a certain kind cannot 
be divided completely by a maximum number of the printed wiring 
boards which can be laid out in a single predetermined 
manufacturing block, detect printed wiring boards 
corresponding to a number smaller than the maximum number or 
an excess as printed wiring boards of the fraction. 

The manufacturing condition data is, for example, data 
produced by combining manufacturing request person ' s condition 
and manufacturer's condition. The manufacturing request 
person's condition is, for example, shipment date. The 
manufacturer's condition is, for example, number of layers of 
the printed wiring boards. 

The present invention may further comprise: CAD data 
creating unit creating CAD data corresponding to a combination 
determined by the determining unit; and CAD data converting unit 
for creating CAM data or CAT data corresponding to CAD data 
created by the CAD data creating unit. The present invention 



may still further comprise manufacturing unit group carrying 
out manufacturing process for the printed wiring board, using 
the CAM data or CAT data created by the CAD data converting unit. 

According to another aspect of the present invention, 
there is provided a manufacturing method for printed wiring 
board comprising the steps of: reading multiple manufacturing 
schedule data including the kind of a printed wiring board 
scheduled to be manufactured and manufacturing quantity 
thereof; detecting printed wiring boards of fraction which 
should be laid out in a single predetermined manufacturing block 
together with printed wiring boards of different kind from 
multiple kinds of the printed wiring boards scheduled to be 
manufactured, according to multiple manufacturing schedule 
data; reading a manufacturing condition data for laying out the 
printed wiring boards of different kinds in a single 
predetermined manufacturing block; dividing the detected 
fraction printed wiring boards to multiple groups according to 
the manufacturing conditi on data; and determining a combination 
of the printed wiring boards of different kinds to be laid out 
in a single predetermined manufacturing block for each group. 

According to still another aspect of the present 
invention, there is provided a computer-readable recording 
medium for recording a computer program for making a computer 
to carry out the steps of: reading multiple manufacturing 
schedule data including the kind of a printed wiring board 
scheduled to be manufactured and manufacturing quantity 
thereof; detecting printed wiring boards of fraction which 



should be laid out in a single predetermined manufacturing block 
together with printed wiring boards of different kind from 
multiple kinds of the printed wiring boards scheduled to be 
manufactured, according to multiple manufacturing schedule 
data; reading a manufacturing condition data for laying out the 
printed wiring boards of different kinds in a single 
predetermined manufacturing block; dividing the detected 
fraction printed wiring boards to multiple groups according to 
the manufacturing condition data; and determining a combination 
of the printed wiring boards of different kinds to be laid out 
in a single predetermined manufacturing block for each group. 

According to the manufacturing system for the printed 
wiring board of the present invention, it is possible to 
suppress generation of incidental products and waste of 
material as compared to a conventional manufacturing system. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is an explanatory diagram of a manufacturing 
process for printed wiring board; 

Fig. 2 is a configuration diagram of manufacturing system 
for the printed wiring board; 

Fig. 3 is a partial configuration diagram of production 
control system; 

Fig. 4 is a diagram showing an example of order remainder 

list; 

Fig. 5 is a functional block diagram of PAS system; 
Fig. 6 is a flow chart showing a processing by production 



control system; 

Fig. 7 is an explanatory diagram of fraction processing; 
Fig. 8 is a flow chart showing grouping processing; 
Fig. 9 is an explanatory diagram for pairing processing; 
Fig. 10 is a flow chart showing a processing by PAS system; 

and 

Fig. 11 is an explanatory diagram for disposing by PAS 
system. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
Hereinafter, the preferred embodiments of the present 
invention will be described with reference to the accompanying 
drawings . 

[Manufacturing process for printed wiring board] 

First, the manufacturing process for the printed wiring 
board according to the embodiment of the present invention will 
be described. Fig. 1 is an explanatory diagram showing an 
example of the manufacturing process for the printed wiring 
board. 

In the manufacturing process for the printed wiring board, 
first of all, copper - clad laminate for internal layer circuit 
(girt laminate for internal layer circuits: hereinafter 
referred to as "substrate" or "board") is prepared. Next, a 
conductor pattern for the internal layer circuit is formed on 
this board (internal layer circuit forming process: step SI) . 
Next, a short-circuit or breaking of wire in the internal layer 
circuit is inspected (auto optical inspection (AOI) : step S2) . 



Then, the internal inspection (step S3) is carried out. 

Next, a multiplicity of the boards in which the internal 
layer circuit is formed are combined and laminated (lamination 
process: step S4) . Next, a through hole is formed in the 
laminated boards (drilling process: step S5) . Next, the 
laminated board is plated with copper and respective internal 
layer circuits are connected by the conductors (copper plating 
process: step S6) . Next, a conductor pattern for outer layer 
circuit is formed on a single surface or both surfaces of the 
laminated board (outer layer circuit forming process : step S7) . 
After that, AOI (step S8) and intermediate inspection (step S9) 
are carried out. 

Next, solder resist is formed on the surface of the 
laminated board in which the outer layer circuit is formed 
(solder resist forming process: step S10) . Next, mark, such 
as character or symbol, is printed on the formed solder resist 
(marking process: step Sll) . After that, the laminated board 
is incised <NC V cut process: S12) and individual pieces are 
cut out from the laminated board along an outline of the printed 
wiring board (NC router process: step S13) . 

After that, wire logic test ( flying prover : step S14) is 
carried out and then, a final test (step S15) is executed. If 
the final test is cleared, a multi-layer printed wiring board 
is completed and shipped as a product. 

According to this embodiment, in the above described 
internal layer circuit forming process (step SI) and outer 
layer circuit forming process (step S7) , photo-setting optical 
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sensitive film is laminated on a board and laser beam is 
irradiated on this optical sensitive film according to computer 
aided manufacturing (CAM) data indicating a conductor pattern 
so as to form etching resist. 

Further, in the solder resist forming process (step S10) , 
a laser beam according to the CAM data indicating a pattern of 
the solder resist is irradiated to the photo-hardening optical 
sensitive film so as to form a shielding mask. Then, the 
photo-hardening solder resist material coated on the laminated 
board is exposed using this shielding mask. 

In the marking process (step Sll) , a laser beam is 
irradiated to photo-hardening marking ink coated on the 
laminated board according to the CAM data, so that marking ink 
corresponding to a place desired to leave is hardened. 

As described above, in the manufacturing process of this 
embodiment, use of the art work film is excluded from the 
internal layer circuit forming process (step SI) , outer layer 
circuit forming process (step S7) , solder resist forming 
process S10 and marking process (step Sll) . 

Meanwhile, an inventor of the present invention calls a 
method for drawing a conductor pattern, solder resist pattern 
and marking pattern for a circuit directly using the CAM data 
without using the art work film "DDI (data direct image)". 
[Production system for printed wiring board] 

Next, production system for carrying out the above 
manufacturing process for the printed wiring board will be 
described. Fig. 2 is an explanatory diagram of the production 
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system. As shown in Fig. 2, the production system comprises 
production control system A, PAS system B and manufacturing unit 
group C. 

<Production control system> 

The production control system A is general-purpose 
computer such as work station . Fig . 3 is a block diagram showing 
major part of the production control system A. In Fig. 3, the 
production control system A comprises CPU 31 and recording 
medium 32 . The CPU 31 realizes multiple functions by carrying 
out a production control program. 

For example, the CPU 31 makes up a schedule for 
manufacturing of the printed wiring board and panelize a final 
product with respect to the predetermined manufacturing block 
according to a result of this scheduling. Then, the CPU 31 
controls operations of the PAS system B and manufacturing unit 
group C according to the result of the panelizing. 

Further, the CPU 31 monitors a production condition of 
the manufacturing unit group C by receiving data (production 
condition data) concerning production condition of respective 
apparatuses 11-19 of the manufacturing unit group C. By giving 
an instruction to the PAS system B according to this monitor 
result, the CPU 31 controls the operations of the PAS system 
B and manufacturing unit group C. 

The recording medium 32 is comprised of RAM , hard disk, 
magnetic tape and the like. The recording medium 32 holds a 
production control program to be executed by the CPU 31 and is 
used as a working region of the CPU 31. 
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The recording medium 32 holds panelizing drawing data 
library 34, single piece drawing number data library 35, order 
remainder list 36, customer filter (panelize) condition data 
37, and manufacturer filter (panelize) condition data 38 as data 
group used in the CPU 31. 

The panelizing data library 34 holds plural kinds of 
predetermined manufacturing data for the printed wiring board 
and home position data (panelize home position data) for final 
product of the printed wiring board to be laid out in the 
predetermined manufacturing block (see Fig. 11 (A) ) . The 
predetermined manufacturing block data is created 
corresponding to an outline of the internal layer circuit copper 
clad laminate as material for the printed wiring board. 

The single piece drawing number data library 35 holds 
final product data of multiple kinds of the printed wiring 
boards (see Fig. 11 (B) ) . The final product data is graphic data 
indicating the configuration (layer structure including the 
number of layers, circuit pattern, solder resist pattern and 
the like) of the final product of the printed wiring board. 
Drawing numbers are allocated to each final product data in 
order to specify the kind of the printed wiring board and the 
CPU 31 controls the final product data using this drawing 
number. 

Meanwhile, the panelizing drawing data and final product 
data are CAD data created by a CAD system (not shown) depending 
on a manufacturing request from the customer. The created CAD 
data is supplied from the CAD system to the production control 
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system A and recorded in the recording medium 32. 

Fig. 4 is an explanatory diagram showing an example of 
order remainder list 36. The order remainder list 36 stores 
a multiple pieces of records comprising drawing number, 
production quantity, order reception date, shipment date and 
remarks of printed wiring boards requested to be manufactured 
by the customer. 

The record is stored each time when the printed wiring 
board is ordered, and if a final product is shipped to meet a 
request, a corresponding record is deleted from the order 
remainder list 36 . If a defect is contained in the manufactured 
printed wiring board and the printed wiring board is produced 
newly, a record concerning that reproduced printed wiring board 
is stored. For example, a record of item 1 in Fig. 4 indicates 
a record concerning a printed wiring board to be reproduced. 

Returning to Fig. 3, the customer filter condition data 
3 7 refers to data indicating customer condition for including 
a printed wiring board in a certain group, if multiple kinds 
of the printed wiring boards to be panelized in different ways 
should be classified to multiple groups (grouping processing) . 

The customer filter condition includes, for example, 

(1) shipment date 

(2) parts to be mounted by customers (customer 1 s handling date) 
The customer filter conditions (1) and (2) are used 
independently or combined as required. 

The manufacturer filter condition data 37 is data 
indicating manufacturer's condition for incorporating a 
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printed wiring board in one of predetermined groups when the 
grouping process about the printed wiring board is carried out. 

The manufacturer filter condition includes, for example, 

(1) number of layers in the printed wiring board 

(2) panelize drawing (outline drawing) 

(3) presence or absence of ZO (impedance control) 

(4) V cut 

(5) drill diameter (inner diameter of through hole) 

(6) specification for destination 

(7) scaling 

(8) presence or absence of solder coat 

(9) AOI condition. 

According to this embodiment, an independent 
manufacturer filter condition is (1) number of layers in the 
printed wiring board. Other conditions (2) -(9) are combined 
with the condition (1) as required. For example, if it is 
intended to lay out multiple kinds of the printed wiring boards 
having the same outline on a single predetermined manufacturing 
block, the above described (2) panelize drawing (outline 
drawing) is incorporated in the manufacturer filter condition. 

If the multiple kinds of the printed wiring boards to be 
manufactured are all single-layer printed wiring boards, the 
conditions (2) -(9) or a combination thereof are used as the 
manufacturer filter condition. 
<PAS system> 

The PAS system B is a computer for generating computer 
aided manufacturing (CAM) data or computer aided testing (CAT) 
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data from computer aided design (CAD) data concerning a printed 
wiring board to be manufactured. Fig. 5 is a functional block 
diagram of the PAS system B, and the PAS system B comprises a 
disposing processing unit 41, a data converting unit 42 and a 
memory 43 . 

The disposing processing unit 41 disposes the final 
product data on the panelize data according to an instruction 
from the production control system A (CPU 31) (see Fig. 11 (C) ) . 
The data converting unit 42 converts corresponding CAD data to 
CAM data or CAT data following a result of processing of the 
disposing processing unit 41. 

The memory 43 accumulates the CAM data and CAT data 
obtained by the disposing processing unit 41 and data converting 
unit 42 . The CAM data and CAT data accumulated in the memory 
43 are supplied to the manufacturing unit group C according to 
an instruction from the production control system A or a request 
from the manufacturing unit group C. 

The disposing processing unit 41 and data converting unit 
42 are functions which are achieved when a program is carried 
out by a CPU (not shown) composing the PAS system B. 
<Manuf acturing unit group> 

Returning to Fig. 2, the manufacturing unit group C 
carries out manufacturing process shown in Fig. 2 according to 
the CAD data, CAM data or CAT data supplied from the PAS system 
B. Meanwhile, Fig. 2 shows only manufacturing units which are 
operated based on the CAD data, CAM data or CAT data from the 
PAS system B. 
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More specifically, Fig. 2 shows an internal layer circuit 
forming unit 11 for carrying out internal layer circuit forming 
process (step SI) , an internal layer inspecting unit 12 for 
carrying out AOI (step S2) , a drilling unit 13 for carrying out 
drilling process (step S5) , a outer layer circuit forming unit 
14 for carrying out outer layer circuit forming process (step 
S7) and a outer layer inspecting unit 15 for carrying out AOI 
(step S8) . 

Further, Fig. 1 shows a solder resist (SR) forming unit 
16 for carrying out solder resist forming process (step S10) , 
a marking unit 17 for carrying out marking process (step Sll) , 
an outline processing unit 18 for carrying out NCV cut process 
(step S12) and NC router process (step S13) and a wire logic 
testing unit 19 for carrying out flying prover (step S14) . 

Buffer memories 21-29 are provided between the respective 
units 11-19 and PAS system B. The respective buffer memories 
21-2 9 accumulate the CAM data and CAT data supplied from the 
PAS system B. 

[Processing by production control system] 

Next, processing by the production control system A will 
be described. The processing by the production control system 
A is achieved when the CPU 31 shown in Fig. 3 carries out the 
production control program recorded in the recording medium 32 . 

Fig. 6 is a flow chart showing the processing by the 
production control system A. The CPU 31 of the production 
control system A carries out a processing shown in Fig. 6 each 
time when schedule for manufacturing of the printed wiring board 
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is made, for example. 

First, the CPU 31 reads out the order remainder list 36 
stored in the recording medium (not shown) (step S101) . Next, 
the production control system A sorts multiple records stored 
in the order remainder list in the order of shipment date (step 

5102) . 

Next, the CPU 31 carries out fraction processing (step 

5103) . That is, the CPU 31 reads out panelize drawing 
(predetermined manufacturing block) data corresponding to a 
desired drawing number from the panelize data library 34, and 
at the same time, reads out a final product data corresponding 
to a desired drawing number from the single piece drawing number 
data library 35. Subsequently, the CPU 31 lays out the final 
product on a panelize drawing according to the quantity for 
manufacturing . 

For example, if the fraction processing is carried out 
for the order remainder list 36 shown in Fig. 4, a panelize 
drawing (predetermined manufacturing block) corresponding to 
a drawing number "E320-1234-T567/01 " . At this time, when four 
pieces of the final products having the drawing number 
"E320-1234-T567/01" can be laid out on the panelize drawing, 
two, which is obtained when an order remainder 10 of the drawing 
number "E320-1234-T567/0 1 " is divided by 4, is fraction as shown 
in Fig. 7. 

As a result, of 10 pieces of the drawing number 
"E320-1234-T567/01" , eight pieces are determined to be 
manufactured according to the same panelizing, in which four 
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pieces are to be created, and the processing proceeds to step 
S106. On the other hand, two pieces of drawing number 
"E320-1234-T567/01" as the fraction are subjected to grouping 
(filter) process at step S104. 

The CPU 31 applies a remainder produced when the number 
for manufacturing is divided by a number of the pieces which 
can be panelized according to the same shape in the 
predetermined manufacturing block as a fraction. Thereby, the 
CPU 31 classifies printed wiring boards to be manufactured to 
fraction and non-fraction. Then, the printed wiring boards 
corresponding to the non-fraction are panelized according to 
the same shape in the predetermined manufacturing block. 
Further, the CPU 31 handles printed wiring boards whose 
manufacturing quantity is smaller than a total number of pieces 
which can be panelized in a predetermined manufacturing block 
according to the same shape as the fraction also. Further, if 
the order remainder list 36 includes a record about ultra 
minority printed wiring boards whose manufacturing quantity is 
1 or 2, the CPU 31 handles that ultra minority printed wiring 
boards as the fraction. 

In step S104, the CPU 31 carries out a subroutine of the 
grouping processing. Fig. 8 is a flow chart showing the 
sub-routine of the grouping processing. As shown in Fig. 8, 
the CPU 31 includes a printed wiring board which satisfies the 
customer filter condition (YES in step S201) and satisfies the 
manufacturer filter condition (YES in step S202) in any of group 
Xn (n = 1, 2, n) (step S203) . For example, the CPU 31 
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includes printed wiring boards having the same shipment date 
and m layers (m = 1 , 2 , . . . , m) in different groups. 

On the contrary, if it is determined that a certain 
printed wiring board cannot be panelized together with the other 
printed wiring board in processing of steps S201 and S202 
(pairing is impossible) , the printed wiring board determined 
in such a way is not included in any group and then is panelized 
by a single piece in the predetermined manufacturing block 
(single-piece panelizing) and then, the processing proceeds to 
step S106. 

If the grouping is completed for all the printed wiring 
boards determined to be fraction in this way, the sub-routine 
of the grouping processing is finished and then, the processing 
proceeds to step S105. 

In step S105, the CPU 31 carries out the pairing 
processing. That is, the CPU 31 lays out final product data 
for printed wiring boards grouped in step S104, belonging to 
each group XI , X2 , . . . , Xn in a predetermined panelize data. 
Consequently, as shown in Fig. 8, multiple kinds of the printed 
wiring boards are panelized in the predetermined manufacturing 
block . 

In step S10 6, a lot number (management number) is 
allocated to each panelize data in which panelizing for the same 
shape, panelizing for variable different shapes or panelizing 
for a single piece is carried out. The lot number contains the 
following information as absolutely necessary information, 
a: predetermined sizes (size of outline, thickness) 
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b: panelize drawing number (definition of panelize home 
position and the like) 

c: disposition of final product on the panelize drawing 
d: key word for drawing number master access (key word for 
accessing to the panelize data library 34 and single-part 
drawing number data library 35) 

According to this embodiment, multiple systems for the 
lot number are prepared depending on the panelize method 
(panelizing for the same shape, panelizing for variable 
different shapes, or panelizing for single piece) so that by 
recognizing the lot number, the panelize method can be 
recognized. 

In step S107, the CPU 31 supplies a lot number allocated 
to each predetermined manufacturing block to the PAS system B 
as a creation instruction for the CAM data/CAT data 
corresponding to a panelize result. 

In this way, each time when scheduling for manufacturing 
of the printed wiring board is carried out, the production 
control system A carries out fraction processing so as to detect 
a printed wiring board (including ultra minority products) 
corresponding to the fraction. After that, panelizing for 
different shapes is carried out for the printed wiring board 
corresponding to the fraction by grouping processing and 
pairing processing. 

A content (pairing) of this panelizing for different 
shapes is changed depending on a content of the order remainder 
list 36 for use on scheduling. Thus , the inventor of the present 
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invention calls the method for panelizing for different shapes 
"panelizing for variable different shapes". 
[Processing by PAS system] 

Next, a processing by the PAS system B will be described 
with reference to Fig. 5. The disposing processing unit 41 of 
the PAS system B receives a lot number corresponding to each 
panelize data from the production control system A as an 
instruction for disposition. Then, the PAS system B carries 
out a processing following the flow chart of Fig. 10. 

That is, the disposing processing unit 41 of the PAS 
system B picks out a lot number in the order of shipment date 
{step S301) . Subsequently, the disposing processing unit 41 
accesses the panelize data library 34 and single piece drawing 
number data library 35 using a key word contained in the lot 
number so as to read out panelize data and final product data 
corresponding to that lot number (step S302) . 

For example, if the lot number corresponds to panelize 
data for panelizing for variable different shapes, a panelize 
data corresponding to this lot number (see Fig. 11 (A) ) and final 
product data (see Fig. 11(B)) about multiple kinds of printed 
wiring boards, which are to be panelized in this panelize 
drawing (predetermined manufacturing block) according to 
different shapes, are read out. 

Next, the disposing processing unit 41 puts each final 
product data in the panelize data (step S303) . At this time, 
each final product data is laid out in such a condition that 
a home position thereof coincides with a panelize home position 
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set up in the panelize data (see Fig. 11(C)) . Consequently, 
CAD data corresponding to the lot number is created. 

Next, the data converting unit 42 receives the CAD data 
from the disposing processing unit 41 and converts this CAD data 
to CAM data or CAT data (step S304) . That is, the CAM data and 
CAT data for use in each process of the manufacturing unit group 
C are produced from the CAD data . 

After that, the data converting unit 42 produces the CAM 
data and CAT data corresponding to a lot number and accumulates 
the CAM data and CAT data in the memory 43 (step S3 05) . 

After that, whether or not all lot numbers received from 
the production control system A are subjected to processing by 
the disposing processing unit 41 and data converting unit 42 
is determined (step S306) . At this time, if the processing is 
not carried out, the processing is returned to step S301, and 
if the processing is carried out, the processing by the PAS 
system B shown in Fig. 11 is terminated. 

In this manner, the CAM data and CAT data about lot numbers 
corresponding to panelizing for the same shape, panelizing for 
variable different shapes and panelizing for single piece are 
created and then accumulated in the memory 43 . 
[Processing by manufacturing unit group] 

Next, processing and operation of the respective 
apparatuses 21-29 of the manufacturing unit group C will be 
described. 

<Internal layer circuit forming unit> 

A buffer 21 of the internal layer circuit forming unit 
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11 accumulates at least one of CAM data for forming an internal 
layer circuit which is held by the memory 43 of the PAS system 
B and a lot number corresponding to each of the CAM data. Each 
of the CAM data includes data about conductor pattern in the 
internal layer circuit. 

For example, if a board coated with photo-setting optical 
sensitive film is disposed at a predetermined position through 
manufacturing line, the internal layer circuit forming unit 11 
detects a lot number attached to the board. The internal layer 
circuit forming unit 11 reads out the CAM data corresponding 
to the detected lot number from the buffer 21. Then, the 
internal layer circuit forming unit 11 irradiates the optical 
sensitive film with laser beam by raster scanning or vector 
scanning according to the read out the CAM data so as to draw 
a conductor pattern for the internal layer circuit. 

As a result, if a portion of the optical sensitive film 
irradiated with the laser beam is hardened and then developed, 
only the hardened portion (positive pattern) is left. The 
remaining portion is used as etching resist. After that, 
patterning material is etched according to the etching resist 
and then, etching resist is removed. In this way, a conductor 
pattern for the internal layer circuit is formed. 
<Internal layer inspecting unit> 

A buffer 22 of the internal layer inspecting unit 12 
accumulates at least one of CAT data for inspecting an internal 
layer circuit which is held by the memory 43 of the PAS system 
B and a lot number corresponding to each of the CAT data. Each 
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of the CAT data includes data for conductor pattern formed in 
the internal layer circuit forming process in the step SI. 

For example , if a board passing the internal layer circuit 
process (step SI) is transported through the manufacturing line , 
the internal layer inspecting unit 12 detects a lot number 
attached to the board. After that, the internal layer 
inspecting unit 12 scans a conductor pattern of the board, reads 
out the CAT data corresponding to the detected lot number from 
the buffer 22 and carries out pattern matching. Thereby, the 
breaking or short-circuit of the internal layer circuit is 
inspected . 
<Drilling unit> 

A buffer 23 of the drilling unit 13 accumulates at least 
one of CAM data for drilling held by the memory 43 of the PAS 
system B and a lot number corresponding to each CAM data. Each 
CAM data includes data about drilling position for a through 
hole in the board and drill diameter. 

For example, if a board (laminated board) passing the 
lamination process (step S4) of the manufacturing line is 
disposed at a predetermined position, the drilling unit 13 
detects a lot number attached to the laminated board. The 
drilling unit 13 reads out the CAM data corresponding to the 
detected lot number from the buffer 23. After that, the 
drilling unit 13 forms at least one of through holes having a 
predetermined diameter at a predetermined position of the board 
according to the read out CAM data. 
<Outer layer circuit forming unit> 
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A buffer 24 of the internal layer circuit forming unit 
14 accumulates at least one of CAM data for forming an outer 
layer circuit which is held by the memory 43 of the PAS system 
B and a lot number corresponding to each CAM data. Each CAM 
data includes data about a conductor pattern of the outer layer 
circuit . 

The outer layer circuit forming unit 14 forms etching 
resist according to the same method as the internal layer 
circuit forming unit 11 uses. After that, etching is carried 
out according to the etching resist and the etching resist is 
removed so as to form a conductor pattern of the outer layer 
circuit . 

<Outer layer inspecting unit> 

A buffer 25 of the outer layer inspecting unit 15 
accumulates at least one of CAT data for inspecting an outer 
layer circuit which is held by the memory 43 of the PAS system 
B and a lot number corresponding to each CAT data. Each CAT 
data includes data about conductor pattern formed in the outer 
layer circuit forming process in step S7. 

When a laminated board in which the outer layer circuit 
is formed is transported through the manufacturing line, the 
outer layer inspecting unit 15 detects a lot number attached 
to the laminated board. The outer layer inspecting unit 15 
carries out pattern matching by scanning the conductor pattern 
of the outer layer circuit and reading out the CAT data 
corresponding to the detected lot number from the buffer 25. 
Consequently, a breaking or short-circuit of the outer layer 
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circuit are inspected. 

<Solder resist (SR) forming unit> 

A buffer 26 of the SR forming unit 16 accumulates at least 
one of CAM data for forming the solder resist which is held by 
the memory 43 of the PAS system B and a lot number corresponding 
to each CAM data. Each CAM data includes data about solder 
resist pattern covering the outer layer circuit. 

When a laminated board passing the outer layer inspection 
is transported through the manufacturing line, the SR forming 
unit 16 detects a lot number attached to the board and covers 
the surface of the laminated board with photo-setting optical 
sensitive film. Subsequently, the SR forming unit 16 reads out 
CAM data corresponding to the detected lot number from the 
buffer 2 6 and irradiates with laser beam according to the read 
out CAM data (for drawing a SR pattern) . 

Then, a portion irradiated with laser beam of the optical 
sensitive film is hardened and made into characteristic of 
absorbing ultraviolet ray. Using this optical sensitive film 
as shielding mask, the laminated board coated with ultraviolet 
curing SR material on the surface is subjected to ultraviolet 
ray exposure processing. Then, a portion irradiated with 
ultraviolet ray of the SR material is hardened and if developed, 
only the portion irradiated with ultraviolet ray is left. In 
this manner, the solder resist is formed. 
<Marking unit> 

A buffer 27 of the marking unit 17 accumulates at least 
one of CAM data for marking which is held by the memory 43 of 
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the PAS system B and a lot number corresponding to each CAM data . 
Each CAM data includes data about pattern (marking pattern) of 
characters and symbols printed on a laminated board by marking. 

When a laminated board passing the SR forming process 
(step S10) is transported through the manufacturing line, the 
marking unit 27 detects a lot number attached to the transported 
laminated board. Subsequently, the marking unit 2 7 coats a 
predetermined position on the surface of the laminated board 
with photo-setting marking ink, reads out the CAM data 
corresponding to the detected lot number from the buffer 2 7 and 
irradiates with laser beam according to the CAM data (for 
drawing a marking pattern) . Then, a portion irradiated with 
laser beam of the marking ink is hardened. After that, if 
developing processing is carried out, only the portion 
irradiated with laser beam is left, so that marking on the 
laminated board is completed. 
<Outline processing unit> 

The outline processing unit 18 contains a V cut unit and 
router. A buffer 28 of the outline processing unit 18 
accumulates V cut data held by the memory 43 , CAM data for cutting 
individual pieces by the router and lot numbers corresponding 
to these. The CAM data includes XY coordinate data indicating 
a V cut position relative to the laminated board and XY 
coordinate data indicating a cutting position relative to the 
laminated board. 

If a laminated board is disposed at a predetermined 
position through the manufacturing line, the V cut unit reads 
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out CAM data corresponding to a lot number attached to the 
laminated board from the buffer 28 and incises the laminated 
board according to this CAM data. Consequently, cutting lines 
are made in the final product to separate it to multiple 
individual pieces as required by customer. 

If a laminated board is disposed at a predetermined 
position through the manufacturing line , CAM data corresponding 
to a lot number attached to the laminated board is read out from 
the buffer 28 and a single piece or multiple pieces are cut out 
from the laminated board according to this CAM data. 
Consequently, a single piece or multiple pieces of laminated 
boards having an outline of its final product are obtained. 
<Wire logic testing unit> 

A buffer 29 of the wire logic testing unit 19 accumulates 
CAT data for flying prover (step S14) held by the memory 43 and 
corresponding lot number. The CAT data includes wire logic 
master data, open/short check data and the like. 

If individual pieces cut out by the router are transported 
through the manufacturing line, the lot numbers attached to the 
individual pieces are detected in the wire logic testing unit 
19 and CAT data corresponding to each lot number is read out 
from the buffer 29 and wire logic test for each of the individual 
pieces is carried out according to the CAT data. 
[Operation of production system] 

Next, an example of operation of the entire production 
system for the printed wiring board will be described. 
<First example of operation> 
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If a start instruction for manufacturing is inputted, into 
the production control system A, a processing shown in Fig. 6 
is carried out by the production control system A. Conseguently 
panelize data (panelizing for the same kind, panelizing for 
variable different shapes, panelizing for single piece) is 
prepared corresponding to the content of the order remainder 
list 36 and then, a lot number is allocated to each panelize 
data . 

After that, if each lot number is supplied to the PAS 
system B, the PAS system B creates the CAM data and CAT data 
corresponding to each lot number and accumulates them in the 
memory 43 . 

After that, the PAS system B accumulates the CAM data and 
CAT data corresponding to a certain lot number in the respective 
buffers 21-29 of the manufacturing unit group C according to 
a predetermined manufacturing order. 

As a result, the respective apparatuses 11-19 come to hold 
the CAM data and CAT data corresponding to the printed wiring 
board before manufacturing process for the printed wiring board 
is started. 

After that, when a board (, laminated board or individual 
pieces) provided with a lot number is transported through the 
manufacturing line, the respective units 11-19 of the 
manufacturing unit group C read out the CAM data and CAT data 
corresponding to that lot number from the buffer and carries 
out each process using the read out CAM data or CAT data. 

Each units 11-19, unless corresponding CAM data or CAT 
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data is accumulated in the buffer at this time, requests to add 
the corresponding data to the PAS system B. The PAS system B 
supplies the corresponding data to corresponding buffer to meet 
the request. 

After that, the CAM data and CAT data accumulated in the 
memory 43 and buffers 21-29 are deleted when a process using 
the CAT data or CAM data is terminated or entire process 
corresponding to a lot number is terminated. A deletion timing 
for the CAM data and CAT data held by the memory 43 and buffers 
21-29 can be set up appropriately by manager of the production 
system. 

<Second example of operation> 

The second example of operation is the same as the first 
example of operation until CAM/ CAT data corresponding to a lot 
number is accumulated to the memory 43 in the PAS system B. 
After that, CAM data corresponding to a certain lot number is 
supplied to the internal layer circuit forming unit 11 (buffer 
21) so as to carry out the internal layer circuit forming process 
SI. 

At this time, the production control system A monitors 
a formation of the internal layer circuit by the internal layer 
circuit forming unit 11. Before a board in which the internal 
layer circuit is formed first reaches the internal layer 
inspecting unit 12 through the manufacturing line, the CAT data 
for internal layer inspection corresponding to the 
corresponding lot number is accumulated in the buffer 22. If 
the board reaches the internal layer inspecting unit 12, 
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internal layer inspection is carried out using the CAT data 
accumulated in the buffer 22. 

In this manner, the production control system A monitors 
process of each apparatus 11-19 of the manufacturing unit group 
C and supplies the corresponding CAM data and CAT data to a buffer 
of an apparatus corresponding to next process before material 
passing a certain process reaches next process. 

At this time, when the production control system A gives 
an instruction to the PAS system B, the corresponding CAM data 
and CAT data are supplied from the memory 43 to the buffer. The 
units corresponding to the buffer may hold the CAM data or CAT 
data or alternatively, a processing unit or inspection unit of 
the manufacturing unit group C may request the PAS system B to 
supply the corresponding CAM data or CAT data and receive that 
supply according to the instruction from the production control 
system A. 

Although in the above described example of operation, the 
processing shown in Fig. 6 is carried out when a start 
instruction for manufacturing is inputted into the production 
control system A, the start timing of the processing of Fig. 
6 can be set up appropriately by manager of the production 
system. 

[Operation of the embodiment] 

According to the embodiment of the present invention, the 
production control system A carries out the processing shown 
in Fig. 6 at a predetermined timing (when manufacturing process 
of every day is started) to divide printed wiring boards 
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scheduled to be manufactured at that point of time into 
non-fraction and fraction. 

Then, the non-fraction printed wiring board is panelized 
according to the same shape and the fraction printed wiring 
board is grouped depending on manufacturing condition thereof 
(customer filter condition and manufacturer filter condition) 
so that the printed wiring boards belonging to each group are 
panelized (pairing) according to different shapes in a 
predetermined manufacturing block. 

Consequently, panelizing of the printed wiring board is 
carried out without generation of an incidental product. 
Therefore, waste due to the generation of incidental product 
can be prevented . Further , because the ultra minority products 
are treated as a fraction printed wiring board and panelized 
according to different shape, it is possible to suppress 
generation of such an incidental product or waste of material 
accompanied by production of the ultra minority products . 
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WHAT IS CLAIMED IS: 

1. A manufacturing system for printed wiring board 
comprising : 

a schedule data storage unit storing multiple 
manufacturing schedule data including the kind of a printed 
wiring board scheduled to be manufactured and manufacturing 
quantity thereof; 

a detecting unit detecting printed wiring boards of 
fraction which should be laid out in a single predetermined 
manufacturing block together with printed wiring boards of 
different kind from multiple kinds of the printed wiring boards 
scheduled to be manufactured, according to multiple 
manufacturing schedule data; 

a condition data storage unit storing a manufacturing 
condition data for laying out the printed wiring boards of 
different kinds in a single predetermined manufacturing block; 

a dividing unit dividing the detected fraction printed 
wiring boards to multiple groups according to the manufacturing 
condition data; and 

a determining unit determining a combination of the 
printed wiring boards of different kinds to be laid out in a 
single predetermined manufacturing block for each group. 

2 . A manufacturing system for printed wiring board 
according to claim 1, wherein said detecting unit, if a 
manufacturing quantity of the printed wiring boards of a certain 
kind cannot be divided completely by a maximum number of the 
printed wiring boards which can be laid out in a single 
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predetermined manufacturing block, detects printed wiring 
boards corresponding to a number smaller than said maximum 
number or an excess as printed wiring boards of said fraction. 

3. A manufacturing system for printed wiring board 
according to claim 1, wherein the manufacturing condition data 
is data produced by combining manufacturing request person's 
condition and manufacturer's condition. 

4. A manufacturing system for printed wiring board 
according to claim 3 wherein the manufacturing request person ' s 
condition is shipment date. 

5 . A manufacturing system for printed wiring board 
according to claim 3, wherein the manufacturer's condition is 
number of layers of the printed wiring boards. 

6. A manufacturing system for printed wiring board 
according to claim 4, wherein the manufacturer's condition is 
number of layers of the printed wiring boards. 

7. A manufacturing system for printed wiring board 
according to claim 1 further comprising: 

a CAD data creating unit creating CAD data corresponding 
to a combination determined by said determining unit; and 

a CAD data converting unit creating CAM data or CAT data 
corresponding to CAD data created by said CAD data creating 
unit . 

8 . A manufacturing system for printed wiring board 
according to claim 7 further comprising: 

manufacturing unit group carrying out manufacturing 
process for the printed wiring board using the CAM data or CAT 
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data created by said CAD data converting unit. 

9. A manufacturing method for printed wiring board 
comprising the steps of: 

reading multiple manufacturing schedule data including 
the kind of a printed wiring board scheduled to be manufactured 
and manufacturing quantity thereof ; 

detecting printed wiring boards of fraction which should 
be laid out in a single predetermined manufacturing block 
together with printed wiring boards of different kind from 
multiple kinds of the printed wiring boards scheduled to be 
manufactured, according to multiple manufacturing schedule 
data ; 

reading a manufacturing condition data for laying out the 
printed wiring boards of different kinds in a single 
predetermined manufacturing block; 

dividing the detected fraction printed wiring boards to 
multiple groups according to the manufacturing condition data; 
and 

determining a combination of the printed wiring boards 
of different kinds to be laid out in a single predetermined 
manufacturing block for each group. 

10. A computer-readable recording medium for recording 
a computer program for making a computer to carry out the steps 
of: 

reading multiple manufacturing schedule data including 
the kind of a printed wiring board scheduled to be manufactured 
and manufacturing quantity thereof; 
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detecting printed wiring boards of fraction which should 
be laid out in a single predetermined manufacturing block 
together with printed wiring boards of different kind from 
multiple kinds of the printed wiring boards scheduled to be 
manufactured, according to multiple manufacturing schedule 
data ; 

reading a manufacturing condition data for laying out the 
printed wiring boards of different kinds in a single 
predetermined manufacturing block ; 

dividing the detected fraction printed wiring boards to 
multiple groups according to the manufacturing condition data; 
and 

determining a combination of the printed wiring boards 
of different kinds to be laid out in a single predetermined 
manufacturing block for each group. 
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ABSTRACT OF THE DISCLOSURE 
A manufacturing system for printed wiring board of this 
invention divides printed wiring boards scheduled to be 
manufactured to non-fraction and fraction depending on a 
content of an order remainder list. The printed wiring boards 
divided to the non-fraction are panelized according to the same 
shape while the printed wiring boards divided to the fraction 
are grouped corresponding to manufacturing condition thereof. 
Then, each group of the printed wiring boards are panelized 
(pairing) according to different shape in a predetermined 
manufacturing block. Consequently, generation of incidental 
product or waste of material can be prevented. 
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I hereby declare that all statements made herein of my own 
knowledge are true and that all statements made on information 
and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or 
imprisonment, or both, under Section 1001 of Title *18 of the 
United States Code and that such willful false st-'oments may 
jeopardize the validity of the application or any patent issued 
thereon. 
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_ (cont'd.) ARMSTRONG, WESTERMAN, HATTORI, McLELAND & NAUGHTON 



Japanese Language Declaration 



: SiiTK(7^^#iLr. ^mJHKZP^a— POWER OF ATTORNEY: As a named inventor, I hereby appoint 
^^^^*^»¥Si^^tw*rLriS'fTi-2.#S±-±fciJfta!A the following attorney(s) and/or agent(s) to prosecute this 
£LT. T3Ew2r : £J1t£l''*fcL"£"r". (#s£-i:. SfcttftSI application and transact all business in the Patent and Trademark 
A <75 ft £ &. tKSSS 1 ^" & ^ nC n Z. k ) Office connected therewith (list name and registration number) 

See list of attorneys and/or agents on page 5. 



Send Correspondence to: 

ARMSTRONG, WESTERMAN, HATTORI, 

McLELAND & NAUGHTON 
1725 K Street, N.W., Suite 1000 
Washington, D.C. 20006 



Direct Telephone Calls to: {name and telephone number) 



Telephone: (202) 659-2930 Fax: <202) 887-0357 





Full name of sole or first inventor 
Akitaka NAKAYAMA 








Residence ' (J 

Kawasaki, Japan 


^ Cit * enship Japanese 




Post Office Address c/o FUJITSU LlM±TKU, 1-1, 

Kamikodanaka 4-chome, Nakahara-ku, 


Kawasaki-shi , Kanagawa , 211-8588 Japan 




Full name of second joint inventor, if any 

Akiko HYODO 


2r?--3:-l§]3S9!-f? H-W 


Second inventor's signature. A Date 

OSLu^ s VJLdjk November 7, 2000 


8ijSr 


Residence 

Kawasaki, Japan 


II 


Citizenship 

Japanese 




Post Office Address C/O FUJITSU iilMlTifiU, I -I;, 

Kamikodanaka 4-chome, Nakahara-ku, 


Kawasaki-shi, Kanagawa, 211-8588 Japan 



(Supply similar information and signature for third and subsequent 
joint inventors.) 
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(cont'd.) ARMSTRONG, WESTERMAN, HATTORI, McLELAND & NAUGHTON 







Full name of third joint Inventor, if any 

Kiyoshi HYODO 




H fl- 


Third inventor's signature Date 

T/^^aJJ . £4*"^d^> November 7; 2 






Residence^ 0 

Kawasaki, Japan 


em 




Citizenship 

Japanese 






Post Office Address c/o FUJITSU LIMITED, 1-1, 

Kamikodana 4-chome, Nakahara-ku, 


Kawasaki -shi, Kanagawa, 211-8588 Japan 






Full name of fourth Joint Inventor. If any 

Kazuo UCHIDA 




aw 


Fourth inventor's signature ^ Date 

ILaftLO CtcJuclOL November 7, 2000 






Residence 

Kawasaki, Japan 


SIS 




Citizenship 

Japanese 






Post Office Address c/o FUJITSU LIMITED, 1-1, 

Kamikodanaka 4-chome, Nakahara-ku, 


Kawasaki -shi, Kanagawa, 211-8588 Japan 






Full name of fifth joint inventor. If any 




Hft 


Fifth inventor's signature Oate 


&m 




Residence 






Citizenship 


a*a 




Post Office Address 








Full name of sixth Joint inventor. If any 






Sixth Inventor's signature Date 






Residence 


IS IS 




Citizenship 


ass 




Post Office Address 
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_ (cont'd.) ARMSTRONG, WESTERMAN, HATTORI, McLELAND & NAUGHTON 



List of attorneys and/or agents 



James E. Armstrong, III, Reg. No. 18,366; William F. Westerman, Reg. No. 29,988; Ken-Ichi 
Hattori, Reg. No. 32,861 ; Le-Nhung McLeland, Reg. No. 31 ,541 ; Ronald F. Naughton, 
Reg. No. 24,616; John R. Pegan, Reg. No. 18,069; Wiiliam G. Kratz, Jr., Reg. No. 
22,631; James P. Welch, Reg. No. 17,379; Albert Tockman, Reg. No. 19,722; Mel 
R. Quintos, Reg. No. 31,898; Donald W. Hanson, Reg. No. 27,133; Stephen G. 
Adrian, Reg. No. 32,878; William L. Brooks, Reg. No. 34,129; John F. Carney, Reg. 
No. 20,276; Edward F. Welsh, Reg. No. 22,455; Patrick D. Muir, Reg. No. 37,403; 
Gay A. Spahn, Reg. No. 34,978; John P. Kong, Reg. No. 40,054; and Luke A. Kilyk, 
Reg. No. 33,251. 



